Table 17 

Toxicity of CryIC R148D Combinatorial Mutants Towards 
Trichoplusia m xnuSpodoptera exigua 

T. ni S. exigua 

Mutant % mortality 1 % mortality 2 



1C2-7 


53.1 


11.29 


1C 2-17 


12 5 


4 84 


1C 3-13 


51 6 


29 03 


1C 5-1 


28 1 


17 74 


1C 5-3 


57 8 


17 74 


1C 5-5 


54 7 


95 81 


1C 6-21 


14 1 


1Q 15 
l/.jj 


1C 7-3 


81 2 


32 26 


1C 7-16 


48.44 


14 52 


lv^ l-L\ 


50 


12.9 


1C 66-14 


37.5 


16.13 


1C 66-19 


60.9 


35.48 


1C 66-21 


78.1 


29.03 


1C69-9 


68.7 


20.97 


1C 69-15 


62.5 


24.19 


1C 69-24 


71.88 


40.32 


11832 #1 (CrylC-R148D) 


53 


16.13 


11832 #2 (CrylC-R148D) 


50 


20.97 


11832 #3 (CrylC-R148D) 


51.6 


17.74 



1 Percent mortality obtained using 25 ng CryIC protein per 175 mm z diet well, 64 larvae 
per assay. 

2 2 

Percent mortality obtained using 50 ng CryIC protein per 175 mm diet well, 64 larvae 
per assay. 
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5.13 Example 13 - Amino Acid Sequences of the Modified Crystal 



Proteins 

5,13.1 Amino Acid Sequence of Cry1C-R148A (SEQ ID NO:2) 

Met Glu Glu Asn Asn Gin Asn Gin Cys lie Pro Tyr Asn Cys Leu Ser 
5 Asn Pro Glu Glu Val Leu Leu Asp Gly Glu Arg lie Ser Thr Gly Asn 
Ser Ser lie Asp lie Ser Leu Ser Leu Val Gin Phe Leu Val Ser Asn 
Phe Val Pro Gly Gly Gly Phe Leu Val Gly Leu lie Asp Phe Val Trp 
Gly He Val Gly Pro Ser Gin Trp Asp Ala Phe Leu Val Gin He Glu 
Gin Leu He Asn Glu Arg He Ala Glu Phe Ala Arg Asn Ala Ala He 
10 Ala Asn Leu Glu Gly Leu Gly Asn Asn Phe Asn He Tyr Val Glu Ala 
Phe Lys Glu Trp Glu Glu Asp Pro Asn Asn Pro Ala Thr Arg Thr Arg 
Val lie Asp Arg Phe Arg lie Leu Asp Gly Leu Leu Glu Arg Asp lie 
Pro Ser Phe Ala He Ser Gly Phe Glu Val Pro Leu Leu Ser Vai Tyr 
_Ala Gin Ala Ala Asn Leu His Leu Ala He Leu Arg Asp Ser Val He 
15 Phe Gly Glu Arg Trp Gly Leu Thr Thr He Asn Val Asn Glu Asn Tyr 
Asn Arg Leu He Arg His He Asp Glu Tyr Ala Asp His Cys Ala Asn 
Thr Tyr Asn Arg Gly Leu Asn Asn Leu Pro Lys Ser Thr Tyr Gin Asp 
Trp He Thr Tyr Asn Arg Leu Arg Arg Asp Leu Thr Leu Thr Val Leu 
Asp He Ala Ala Phe Phe Pro Asn Tyr Asp Asn Arg Arg Tyr Pro He 

20 Gin Pro Val Gly Gin Leu Thr Arg Glu Val Tyr Thr Asp Pro Leu He 

Asn Phe Asn Pro Gin Leu Gin Ser Val Ala Gin Leu Pro Thr Phe Asn 
Val Met Glu Ser Ser Ala He Arg Asn Pro His Leu Phe Asp He Leu 
Asn Asn Leu Thr He Phe Thr Asp Trp Phe Ser Val Gly Arg Asn Phe 
Tyr Trp Gly Gly His Arg Val He Ser Ser Leu He Gly Gly Gly Asn 

25 He Thr Ser Pro lie Tyr Gly Arg Glu Ala Asn Gin Glu Pro Pro Arg 

Ser Phe Thr Phe Asn Gly Pro Val Phe Arg Thr Leu Ser Asn Pro Thr 
Leu Arg Leu Leu Gin Gin Pro Trp Pro Ala Pro Pro Phe Asn Leu Arg 
Gly Val Glu Gly Val Glu Phe Ser Thr Pro Thr Asn Ser Phe Thr Tyr 
Arg Gly Arg Gly Thr Val Asp Ser Leu Thr Glu Leu Pro Pro Glu Asp 

30 Asn Ser Val Pro Pro Arg Glu Gly Tyr Ser His Arg Leu Cys His Ala 
Thr Phe Val Gin Arg Ser Gly Thr Pro Phe Leu Thr Thr Gly Val Val 
Phe Ser Trp Thr His Arg Ser Ala Thr Leu Thr Asn Thr He Asp Pro 
Glu Arg He Asn Gin He Pro Leu Val Lys Gly Phe Arg Val Trp Gly 
Gly Thr Ser Val He Thr Gly Pro Gly Phe Thr Gly Gly Asp He Leu 

35 Arg Arg Asn Thr Phe Gly Asp Phe Val Ser Leu Gin Val Asn He Asn 
Ser Pro He Thr Gin Arg Tyr Arg Leu Arg Phe Arg Tyr Ala Ser Ser 
Arg Asp Ala Arg Val He Val Leu Thr Gly Ala Ala Ser Thr Gly Val 
Gly Gly Gin Val Ser Val Asn Met Pro Leu Gin Lys Thr Met Glu lie 
Gly Glu Asn Leu Thr Ser Arg Thr Phe Arg Tyr Thr Asp Phe Ser Asn 

40 Pro Phe Ser Phe Arg Ala Asn Pro Asp He He Gly He Ser Glu Gin 
Pro Leu Phe Gly Ala Gly Ser He Ser Ser Gly Glu Leu Tyr He Asp 
Lys He Glu lie lie Leu Ala Asp Ala Thr Phe Glu Ala Glu Ser Asp 
Leu Glu Arg Ala Gin Lys Ala Val Asn Ala Leu Phe Thr Ser Ser Asn 
Gin He Gly Leu Lys Thr Asp Val Thr Asp Tyr His He Asp Gin Val 

45 Ser Asn Leu Val Asp Cys Leu Ser Asp Glu Phe Cys Leu Asp Glu Lys 
Arg Glu Leu Ser Glu Lys Val Lys His Ala Lys Arg Leu Ser Asp Glu 
Arg Asn Leu Leu Gin Asp Pro Asn Phe Arg Gly He Asn Arg Gin Pro 
Asp Arg Gly Trp Arg Gly Ser Thr Asp He Thr lie Gin Gly Gly Asp 
Asp Val Phe Lys Glu Asn Tyr Val Thr Leu Pro Gly Thr Val Asp Glu 

50 Cys Tyr Pro Thr Tyr Leu Tyr Gin Lys He Asp Glu Ser Lys Leu Lys 
Ala Tyr Thr Arg Tyr Glu Leu Arg Gly Tyr He Glu Asp Ser Gin Asp 
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Leu Glu lie Tyr Leu lie Arg Tyr Asn Ala Lys His Glu lie Val Asn 
Val Pro Gly Thr Gly Ser Leu Trp Pro Leu Ser Ala Gin Ser Pro lie 
Gly Lys Cys Gly Glu Pro Asn Arg Cys Ala Pro His Leu Glu Trp Asn 
Pro Asp Leu Asp Cys Ser Cys Arg Asp Gly Glu Lys Cys Ala His His 
Ser His His Phe Thr Leu Asp lie Asp Val Gly Cys Thr Asp Leu Asn 
Glu Asp Leu Gly Val Trp Val lie Phe Lys lie Lys Thr Gin Asp Gly 
His Ala Arg Leu Gly Asn Leu Glu Phe Leu Glu Glu Lys Pro Leu Leu 
Gly Glu Ala Leu Ala Arg Val Lys Arg Ala Glu Lys Lys Trp Arg Asp 
Lys Arg Glu Lys Leu Gin Leu Glu Thr Asn lie Val Tyr Lys Glu Ala 
Lys Glu Ser Val Asp Ala Leu Phe Val Asn Ser Gin Tyr Asp Arg Leu 
Gin Val Asp Thr Asn He Ala Met He His Ala Ala Asp Lys Arg Val 
His Arg He Arg Glu Ala Tyr Leu Pro Glu Leu Ser Val He Pro Gly 
Val Asn Ala Ala He Phe Glu Glu Leu Glu Gly Arg He Phe Thr Ala 
Tyr Ser Leu Tyr Asp Ala Arg Asn Val lie Lys Asn Gly Asp Phe Asn 
Asn Gly Leu Leu Cys Trp Asn Val Lys Gly His Val Asp Val Glu Glu 
Gin Asn Asn His Arg Ser Val Leu Val He Pro Glu Trp Glu Ala Glu 
Val Ser Gin Glu Val Arg Val Cys Pro Gly Arg Gly Tyr He Leu Arg 
Val Thr Ala Tyr Lys Glu Gly Tyr Gly Glu Gly Cys Val Thr He His 
Glu He Glu Asp Asn Thr Asp Glu Leu Lys Phe Ser Asn Cys Val Glu 
Glu Glu Val Tyr Pro Asn Asn Thr Val Thr Cys Asn Asn Tyr Thr Gly 
Thr Gin Glu Glu Tyr Glu Gly Thr Tyr Thr Ser Arg Asn Gin Gly Tyr 
Asp Glu Ala Tyr Gly Asn Asn Pro Ser Val Pro Ala Asp Tyr Ala Ser 
Val Tyr Glu Glu Lys Ser Tyr Thr Asp Gly Arg Arg Glu Asn Pro Cys 
Glu Ser Asn Arg Gly Tyr Gly Asp Tyr Thr Pro Leu Pro Ala Gly Tyr 
Val Thr Lys Asp Leu Glu Tyr Phe Pro Glu Thr Asp Lys Val Trp He 
Glu He Gly Glu Thr Glu Gly Thr Phe He Val Asp Ser Val Glu Leu 
Leu Leu Met Glu Glu 



5.13.2 Amino Acid Sequence of Cry1C-R148D (SEQ ID NO:4) 



Met 


Glu 


Glu 


Asn 


Asn 


Gin 


Asn 


Gin 


Cys 


lie 


Pro 


Tyr 


Asn 


Cys 


Leu 


Ser 


Asn 


Pro 


Glu 


Glu 


Val 


Leu 


Leu 


Asp 


Gly Glu 


Arg 


He 


Ser 


Thr 


Gly Asn 


Ser 


Ser 


He 


Asp 


He 


Ser 


Leu 


Ser 


Leu 


Val 


Gin 


Phe 


Leu 


Val 


Ser 


Asn 


Phe 


Val 


Pro 


Gly 


Gly 


Gly 


Phe 


Leu 


Val 


Gly 


Leu 


He 


Asp 


Phe 


Val 


Trp 


Gly 


He 


Val 


Gly 


Pro 


Ser 


Gin 


Trp 


Asp 


Ala 


Phe 


Leu 


Val 


Gin 


He 


Glu 


Gin 


Leu 


He 


Asn 


Glu 


Arg 


He 


Ala 


Glu 


Phe 


Ala 


Arg 


Asn 


Ala 


Ala 


He 


Ala 


Asn 


Leu 


Glu 


Gly 


Leu 


Gly 


Asn 


Asn 


Phe 


Asn 


He 


Tyr 


Val 


Glu 


Ala 


Phe 


Lys 


Glu 


Trp 


Glu 


Glu 


Asp 


Pro 


Asn 


Asn 


Pro 


Ala 


Thr 


Arg 


Thr 


Arg 


Val 


He 


Asp 


Arg 


Phe 


Arg 


He 


Leu 


Asp Gly 


Leu 


Leu 


Glu 


Arg 


Asp 


lie 


Pro 


Ser 


Phe 


Asp 


He 


Ser 


Gly 


Phe 


Glu 


Val 


Pro 


Leu 


Leu 


Ser 


Val 


Tyr 


Ala 


Gin 


Ala 


Ala 


Asn 


Leu 


His 


Leu 


Ala 


He 


Leu 


Arg 


Asp 


Ser 


Val 


He 


Phe 


Gly 


Glu 


Arg 


Trp 


Gly 


Leu 


Thr 


Thr 


He 


Asn 


Val 


Asn 


Glu 


Asn 


Tyr 


Asn 


Arg 


Leu 


He 


Arg 


His 


He 


Asp 


Glu 


Tyr 


Ala 


Asp 


His 


Cys 


Ala 


Asn 


Thr 


Tyr 


Asn 


Arg 


Gly 


Leu 


Asn 


Asn 


Leu 


Pro 


Lys 


Ser 


Thr 


Tyr 


Gin 


Asp 


Trp 


He 


Thr 


Tyr 


Asn 


Arg 


Leu 


Arg 


Arg 


Asp 


Leu 


Thr 


Leu 


Thr 


Val 


Leu 


Asp 


He 


Ala 


Ala 


Phe 


Phe 


Pro 


Asn 


Tyr 


Asp 


Asn 


Arg 


Arg 


Tyr 


Pro 


lie 


Gin 


Pro 


Val 


Gly 


Gin 


Leu 


Thr 


Arg 


Glu 


Val 


Tyr 


Thr 


Asp 


Pro 


Leu 


lie 


Asn 


Phe 


Asn 


Pro 


Gin 


Leu 


Gin 


Ser 


Val 


Ala 


Gin 


Leu 


Pro 


Thr 


Phe 


Asn 


Val 


Met 


Glu 


Ser 


Ser 


Ala 


He 


Arg 


Asn 


Pro 


His 


Leu 


Phe 


Asp 


He 


Leu 


Asn 


Asn 


Leu 


Thr 


He 


Phe 


Thr 


Asp 


Trp 


Phe 


Ser 


Val 


Gly 


Arg 


Asn 


Phe 


Tyr 


Trp 


Gly 


Gly 


His 


Arg 


Val 


He 


Ser 


Ser 


Leu 


He 


Gly 


Gly Gly Asn 


He 


Thr 


Ser 


Pro 


He 


Tyr 


Gly 


Arg 


Glu 


Ala 


Asn 


Gin 


Glu 


Pro 


Pro 


Arg 


Ser 


Phe 


Thr 


Phe 


Asn 


Gly 


Pro 


Val 


Phe 


Arg 


Thr 


Leu 


Ser 


Asn 


Pro 


Thr 
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